Abstract -2-Styryl-1-azaazulenes were synthesized by two ways: a) Suzuki coupling of 2-bromo-1-azaazulenes with trans-2-phenylvinylboronic acid b)
INTRODUCTION
Formylazulenes are known as useful key products for synthesizing various azulene derivatives and fused non-alternant aromatics. Formyl-1-azaazulenes are also considered that they have potential versatile utilities for synthesizing numerous 1-azaazulenes and azaazulene-fused heterocycles, but only 3-formyl-1-azaazulene derivatives were known.
Although researches for introduction of formyl group on azulene ring were devoted in azulene chemistry, [1] [2] [3] [4] [5] Vilsmeier-Haack reaction was only method for introducing of formyl group at C-3 position of 1-azaazulene ring 6 in azaazulene chemistry. In the line of
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passing through alumina column. Similar treatment of 1b and 1c with ZnMe 2 in the presence of PdCl 2 (dppf) gave picrates of 2b and 2c in 63% and 67% yields, respectively. ; the former is assigned to the formyl proton at C-2 and the latter is that at C-3. These results would be thought that the conjugation of the formyl group at C-3 with 1-azaazulene ring is favored and the polarization of the formyl group is larger than 2-formyl group, because the resonance form of the formyl group at C-2 with 1-azaazulene is a quinoido form. Because the Lemieux-Johnson oxidation of 8-formyl-1-azaazulene did not give satisfactory result, we explored for another method. It is thought that introduction of 1,3-dithian-2-yl group, being a synthetic equivalent of formyl group, would be an excellent method. [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] Therefore, the reaction of 2-lithio-1,3-dithine with 1-azaazulenes and successive hydrolysis was examined.
Reaction of 11a with 2-lithio-1,3-dithiane and successive treatment of MeOH followed by dehydrogenation with p-chloranil gave 12a in 86% yield. In the similar manner, reactions of 11b and 11c gave 12b and 12c in 98 and 68% yields, respectively. In the 1 H NMR spectra of 12a-c, H-7 protons resonated at low field (δ 8.41-8.42). The phenomena would be attributed to the anisotropy of the sulfur atom in 1,3-dithianyl group at C-8.
As it is anticipated the instability of 13, mild hydrolytic conditions were desired. Therefore, the hydrolysis of dithioacetal using chloramine-T 27-29 was examined at first. Treatment of 12a with chloramine-T in aq. MeOH-EtOH for 1 h at rt gave 2-chloro-8-formyl-1-azaazulene (13a) in 12% yield.
Compound 13a was unstable under heating and changed to brown powders upon storage at rt. The IR spectrum 13a shows absorption owing to carbonyl group at 1695 cm -1
. In its 1 H NMR spectrum, 1H-singlet due to the formyl group is appeared at δ 11.65, together with signals due to the seven-membered ring proton signals. In the reaction 13a was obtained but yield was low. Therefore, we examined the another methods.
It is known that the hydrolysis of 1,3-dithiane using NBS in the presence of moist DMSO is useful method for preparation of aldehyde. 22, 23 Thus treatment of 12a with an equivalent of NBS in the presence of DMSO in chloroform at rt for 16 h gave 13b in 36% yield. Same product (13b) was obtained by the reaction of 12b with 0.2 equivalent of NBS in the presence of DMSO in chloroform at rt for 26 h in 58% yield. When 12a was treated with 0.2 equivalent of NBS, compound (12b) was obtained in 19% yield together with 12a (72%), and 13a was not obtained at all. Therefore, the bromination at C-3 of 12a underwent preferentially. We next examined the reaction of 12a with NCS in the presence of DMSO in chloroform at rt for 15 h, and obtained 13a in 25% yield. Treatment of 12c
with NBS gave 13c in 50% yield. Recently, as the mild conditions, hydrolysis of 2-substituted 1,3-dithianes using CH 3 I was reported. [24] [25] [26] solvent with tetramethylsilane as an internal standard unless otherwise stated; J values are recorded in Hz.
IR spectra were recorded for KBr pellets on a Nicolet FT-IR AVTAR 370DTGS unless otherwise stated.
Electronic spectra were recorded with JASCO V-570 spectrophotometer using chloroform as a solvent.
MS spectra were taken with on an LC-MS Waters Integrity System. Elemental analyses were taken with a Perkin Elmer 2400II. Kieselgel 60 and activated alumina C300 were used for column chromatography and Kieselgel 60G was used for thin-layer chromatography.
Synthesis of 2-methyl-1-azaazulenes
Under argon atmosphere, a mixture of 2-bromo-1-azaazulene (1a) (0.047 g, 0. 
Synthesis of 3-methyl-1-azaazulen-2(1H)-one
Under argon atmosphere, a mixture of 2-iodo-1-azaazulen-2(1H)-one (5) (1.380 g, 5.09 mmol), PdCl 2 (dppf) (0.030 g, 0.05 mmol), and 1 M ZnMe 2 in heptane (7.50 mL, 7.50 mmol) in 1,4-dioxane (30 mL) was heated for 2 h at 110 in a sealed tube. To the mixture water was added, and the mixture was extracted with CHCl 3 . The extract was dried over Na 2 SO 4 , and evaporation of the extract gave yellow crystals (0.713 g) which is a (10 : 1) mixture of 3-methyl-1-azaazulen-2(1H)-one (6) and 3-1-azaazulen-2(1H)-one (7) by 1 H NMR spectra. Chromatography of the mixture with EtOAc-CHCl 3 (1 :
1) gave 6 (0.620 g, 77%) and 7 (0.070 g, 9%). 
